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ABSTRACT:  DIPAN  has  been  prepared  from  m-bromoanlsole  by  a 
new  three  step  synthesis  Involving  the  following  reactions: 
m-bromoanlsole  to  trlnitro -m-bromoanlsole  which  was  in  turn 
converted  to  dlmethoxy  hexanltrobiphenyl  via  the  Ullmann 
reaction.  Conversion  of  the  dlmethoxy  derivative  to  DIPAM 
was  readily  achieved  by  treating  It  with  ammonia  In  alcohol. 

A  second  route,  starting  with  m-bromoanlllne  via  the 
sequence  methyl  m-bromophenylurethane  to  methyl  trlnitro -ra- 
bromophenylurethane  to  the  bis-methyl  urethane  of  DIPAM  to 
DIPAM  was  also  attempted  because  of  Its  simplicity.  However 
the  sole  product  isolated  from  this  sequence  was  plcramlde.  (C) 
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This  report  describes  a  new  method  for  the  preparation  of 
DIPAN,  a  new  thermally  stable  high  explosive  which  may  be  use¬ 
ful  in  mild  detonating  fuse  for  stage  separation  in  advanced 
POLARIS  missiles.  This  compound  was  previously  described  in 
NOLTR  62-82  which  was  Part  XIII  in  the  series  Heat  Resistant 
Explosives.  The  work  described  herein  was  carried  out  under 
Task  PR-44. 


R.  B.  ODENINO 
Captain,  USH 
Commander 


ALBERT  LIQHTBODY  / 
By  direction 


A 


CONFIDENTIAL 
MOLTR  62-175 


TABIZ  OF  CONTENTS 


Pag# 


INTRODUCTION  .  1 

DISCUSSION 

a-Bromoanlllne  to  DIPAM .  5 

m-Bromoanisole  to  DIPAM .  5 

Resorcinol  Monomethyl  Zther  to  DIPAM  . 

EXPERIMENTAL .  7 

REFERENCES  .  11 


ill 

CONFIDENTIAL 


I 


CONFIDENTIAL 
NOLTR  62-175 


HEAT  RESISTANT  EXPLOSIVES.  XV. 


INTRODUCTION 

In  a  previous  NOLTR  (1)  the  preparation  of  a  new,  thermally 
•table  high  explosive  3, 5' -diamino-2, 2' ,4,4' ,6,6'-hexanitro- 
bl phenyl,  DIPAN,  was  described.  This  explosive  was  particularly 
interesting  since  not  only  was  it  relatively  non-volatile  at 
elevated  temperatures  and  reduced  pressures,  but  it  was  also 
found  that  its  detonation  would  propagate  in  very  small  diameters 
and  around  corners.  These  latter  two  properties  led  to  the 
testing  of  DIPAN  for  application  in  mild  detonating  fuse  for  use 
in  stage  separation  in  advanced  Polaris  missiles. 

The  preparation  of  DIPAN  described  previously  (1)  involved 
a  six  step  synthesis  which  is  described  schematically  in  Fig.  1. 


Figure  1 
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m-Bromotoluene  was  nitrated  in  a  one  step  nitration  with 
ninety  peroent  nitric  acid  and  50  percent  oleum  by  heating  at 
reflux  for  several  hours  after  first  maintaining  the  mixture 
at  55*  for  several  hours.  The  product  II,  generally  obtained 
in  reorystalllsed  yields  of  86  peroent,  was  isolated  by 
drowning  in  ice. 

The  conversion  of  the  trinltro  derivative  II  to  3#3'- 
dlmethyl-2,2,,4,4',6,6'-hexanltrobiphenyl.  III,  was  accomplished 
by  the  Ullmann  method  whloh  consists  of  heating  a  halogenated 
benzene  derivative  at  about  reflux  temperatures  in  nitrobenzene 
with  "activated”  copper  powder.  In  this  Instance,  the  procedures 
of  Moyer,  Bock,  and  Adams  (2)  were  followed.  The  biphenyl  III 
was  generally  isolated  in  yields  of  77  percent  after  crystal¬ 
lization  . 

Oxidation  of  the  biphenyl  III  to  dipicrlc  acid,  IV,  was 
accomplished  by  the  procedure  of  Moyer,  Bock,  and  Adams  (2) 
utilizing  a  mixture  of  sodium  dichromate,  nitric  and  sulfuric 
acids.  This  procedure  was  shown  (5)  to  yield  dipicrlc  acid  and 
not  the  reported  (2)  3»3,-dicarboxy-2,2',4,4' ,6,6'-hexanitro- 

blphenyl.  The  yields  of  IV  obtained  by  this  procedure  were 
generally  about  75  peroent. 

Conversion  of  IV  to  the  dlchloro  derivative  V  was  accom¬ 
plished  by  reaotlng  the  dlpyridinlum  salt  of  IV  with  phosphorus 
oxychloride,  This  technique  Involved  treating  IV  with  pyridine 
to  form  the  dlpyridinlum  salt  which  was  isolated  as  a  crystal¬ 
line  material  in  yields  of  89  percent.  Ihe  dlpyridinlum  salt 
was  then  added  to  an  excess  of  phosphorus  oxychloride,  after 
which  the  mixture  was  drowned  in  ice.  This  procedure  afforded 
the  dlchloro  derivative  V  in  average  yields  of  99  percent  from 
the  dlpyridinlum  salt. 

Finally,  conversion  of  the  dlchloro  derivative  V  to  DIPAM, 
VI,  was  readily  accomplished  by  adding  the  dlchloro  derivative 
to  a  solution  of  ammonia  in  ethanol  at  10*.  A  90  percent  yield 
of  DIPAM  was  obtained  upon  recrystallization  from  acetone- 
ethanol  . 

The  above  sequence  gave  an  overall  yield  of  DIPAM  of  39.4 
percent.  Although  this  synthesis  was  attractive  from  the 
standpoint  of  the  rather  excellent  yields  obtained  in  most  of 
the  steps,  the  multiplicity  of  procedures  involved  in  the 
sequence  Is  not  only  somewhat  time  consuming  but  also  tends  to 
reduce  the  overall  yield  of  DIPAM  obtained.  Thus,  it  appeared 
reasonable  to  look  at  some  other  possible  synthetic  routes  to 
DIPAM  which  would  involve  fewer  steps. 
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DISCUSSION 

Two  possible  alternate  routes  presented  themselves  for 
consideration.  The  first  of  these  started  with  m-bromoanillne 
which  was  converted  to  the  methyl  urethane  VII.  Nitration  of 
VII  with  mixed  acid  would  yield  the  trlnltro  derivative  VIII. 
Reacting  VIII  under  Ullmann  conditions,  hopefully,  would  afford 
the  bls-methyl  urethane  of  DIFAN.  IX.  which  oould  be  readily 
hydrolyzed  to  DIPAM  with  sulfuric  acid.  This  sequence  is 
described  in  Figure  2. 


H.COOCNH  NO,  NO,  NHCOOCH* 


Figure  2 


The  interesting  features  of  the  above  sequence  are  that  it 
starts  with  the  readily  available  m-brouoanillne*  and  all  of  the 
steps  with  the  exception  of  the  Ullmann  reaction  leading  to  the 


*  m-Bromoaniline  can  be  readily  prepared  from  m-bromonltro- 
benzene;  the  corresponding  chloro  compounds  are  available  in 
comerclal  quantities. 
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biphenyl  derivative  IX  have  been  carried  out  previously  (4). 

Its  disadvantage  lies  in  the  faot  that  the  Ullnann  reaction, 
when  oarried  out  with  compounds  containing  “active  hydrogen 
atoms",  viz,  carboxylic  acids,  phenols,  etc.,  is  reported  to 
yield  reduction  products  (5).  Thus  the  reaction  of  the 
trinitro  derivative  VIII  under  Ullnann  conditions  might  yield 
the  methyl  urethane  of  picramide  as  the  sole  product .  This 
would  perhaps  occur  by  reaction  of  the  "organo-copper"  inter¬ 
mediate  with  the  aoidic  hydrogen  atom  of  the  amine  function  of 
a  second  molecule.  Hydrolysis  of  this  reduction  product  with 
sulfuric  acid  would  in  turn  afford  picraad.de  instead  of  DIFAM. 

Conversion  of  m-bromoaniline  to  the  methyl  urethane  VII 
was  accomplished  in  82  percent  yield  by  refluxing  the  amine  and 
methyl  chloroformate  in  benzene  with  sodium  carbonate.  Nitra¬ 
tion  of  the  methyl  urethane  VII  to  the  trinitro  derivative  VIII 
was  readily  effected  in  66  percent  yield  by  a  modification  of 
the  procedure  of  de  Monehy  (4).  When  the  trinitro  derivative 
was  subjected  to  Ullmann  conditions,  it  was  observed  that 
reaction  set  in  at  about  150*  as  evidenced  by  the  disappearance 
of  the  bright  copper  color  in  the  reaction  mixture.  Wie 
reaction  proceeded  smoothly  at  this  temperature  and  the  solid 
material  at  the  end  of  the  reaction  was  found  to  consist  of 
unreacted  copper  and  cuprous  halide.  Bie  organic  product  from 
this  reaction,  obtained  in  low  yield,  could  not  be  crystallized 
to  yield  a  sharp  melting  product.  Therefore  it  was  hydrolyzed 
directly  with  sulfuric  acid  to  remove  the  urethane  function. 
Workup  of  the  hydrolysis  mixture  yielded  picramide  and  not 
DIPAM,  thus  indicating  that  the  Ullmann  reaction  did  not  take 
the  normal  path,  but  instead  effected  reduction  of  the  trinitro- 
m-bromopheny lurethane ,  VIII . 
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The  seoond  route  •elected  did  not  suffer  from  the  possi¬ 
bility  that  the  Ullaann  reaction  would  yield  reduction  products. 
This  sequence ,  Figure  3*  starts  with  the  conversion 


OCH> 

2.CU.BT,  -HBT 


DIPAM 

VI 


NH« 
<  Et'flH 


Figure  3 


of  m-anlsldlne,  X,  to  m-bromoanlsole,  XI*,  by  means  of  the 
usual  Sandmeyer  reaction.  In  this  instance,  in  a  75  percent 
yield.  Nitration  of  XI  to  the  trinitro  derivative  XII  was 
effected  in  74  percent  yield  (recrystallized,  8S  percent  crude) 
by  a  modification  of  the  procedure  of  de  Monchy  (4) . 

Reaoting  the  trinitro  derivative  XII  with  activated  copper 
powder  under  Ullmann  conditions  afforded  a  78  percent  recrys¬ 
tallized  yield  of  the  expected  3,3,-dimethoxy-2,2,,4,4,,6,6,- 
hexanitrobiphenyl,  XIII.  Finally,  the  dlmethoxy  derivative 
XIII  was  readily  converted  to  DIPAN  in  91  percent  yield  by 
treating  it  with  alcoholic  ammonia.  Hie  DIPAM  so  obtained 
melted  at  295-96*  without  recry stallizationj  an  authentic 
sample  melted  at  296-97°  (simultaneous  determination)  and  gave 
no  depression  on  admixture  with  the  product  obtained  by  the 
above  sequence  of  reactions. 


*m-Bromoanisole  can  also  be  prepared  in  75  percent  yield  by  the 
methylation  of  m-bromophenol  (6) .  However,  m-bromophenol  is 
about  four  times  more  expensive  than  m-anisidine. 
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Thus,  It  was  possible  to  prepare  DIPAM  by  a  four-step  synthesis 
starting  from  m-anisidine*  in  a  39. 4  percent  overall  yield. 

It  should  be  noted  that  the  above  sequence  leading  to 
DIPAM  was  carried  out  in  such  a  manner  as  to  test  the  feasi¬ 
bility  of  the  method.  No  attempt  was  made  to  optimise  reaction 
conditions  so  as  to  obtain  the  maximw  possible  yields  in  each 
of  the  steps  in  the  synthetic  path.  Uhdoubtedly,  higher  yields 
could  be  obtained  in  the  nitration  of  m-bromoanisole  to  the 
trinitro  derivative  XII  as  evidenced  by  the  14  percent  loss  on 
purification  of  the  nitration  product.  It  is  also  probable 
that  the  yields  obtained  in  the  conversion  of  m-anisidlne  to 
m-bromoanisole  and  the  coupling  of  the  trinitro  derivative  XII 
to  the  biphenyl  XIII  could  be  increased  somewhat  by  optimizing 
these  reaction  conditions. 

A  modification  of  the  synthetic  path  described  in 
Figure  3  starts  with  the  more  readily  available  resorcinol  mono¬ 
methyl  ether.  Nitration  of  the  monomethyl  ether  of  resorcinol 
under  the  appropriate  conditions  **  would  af fox'd  3-methoxy- 
2,4,6-trinitrophenol.  Conversion  of  3-methoxy-2,4,6-trinitro- 
phenol  to  the  chlorine  analog  of  the  trinitro  derivative  XII 
could  probably  be  accomplished  by  means  of  the  pyridine- 
phosphorus  oxychloride  method  previously  described  (1).  The 
chlorine  analog  of  XII,  3-chloro-2,4,6-trinitroanisole,  would 
then  be  reacted  with  copper  powder  under  Ullmann  conditions  to 
yield  the  biphenyl  XIII  which  in  turn  would  be  aminated  to 
DIPAN  with  ammonia  in  alcohol. 

Although  this  sequence  requires  the  same  number  of  steps 
as  the  route  starting  with  m-anlsldine,  resorcinol  monomethyl 
ether  costs  about  one  half  as  much  as  m-anlsldine  in  research 
quantities***.  Therefore,  the  per  pound  cost  of  DIPAM 


*  m-Anisldine  is  currently  available  in  research  quantities  at 
a  price  of  $16.00  per  100  grams.  It  could  undoubtedly  be  made 
more  cheaply  on  a  larger  scale  by  the  sequence :  m-nitroaniline 
to  m-nitrophenol  to  m-nitroanisole  which  can  be  reduced  in  80 
percent  yield  to  m-anisidlne  (7). 

**The  conditions  used  for  this  nitration  would  undoubtedly  be 
similar  to  those  used  in  the  nitration  of  phenol  to  picric  acid 
or  resoroinol  dimethyl  ether  to  trinitroresorcinol  dimethyl 

ether  (8).  ... 

***In  large  scale  production,  the  cost  of  resorcinol  monomethyl 
ether  would  be  reduced  even  more  than  that  of  m-anisidine 
since  its  preparation  involves  a  one-step  reaction  starting 
with  $0.75  a  pound  resoroinol. 
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prepared  by  this  rout*  would  be  l*sa  than  that  prepared  by  the 
sequence  deaorlbed  in  Figure  5.  This  proposed  synthesis  will 
be  tested  In  the  future  and  the  results  will  be  the  subject  of 
a  forthcoming  NOLTR. 


EXPERIMENTAL 

m-Bromoanlsole  (XI)  was  prepared  by  a  modification  of  the  method 
used  for  the  preparation  of  p-bromo toluene  from  p-toluidlne  (9). 
In  the  preparation  of  XI  an  equivalent  amount  of  hydrobromic 
acid  was  used  in  plaoe  of  sulfuric  acid  for  the  diazotizatlon  of 
m-anisidine.  From  0.52  mole  of  m-anisldine  there  was  obtained 
0.24  mole  (45  g  -  75?)  of  m-bromoanisole;  b.  209-12*. 

3-Eromo-2.4.6-trlnitroanlsole  (XII)  was  prepared  by  adding  0.1 
mole  (ltt. 7  g)  of  m-bromoanisole  dropwise  to  a  stirred  mixture  of 
forty  grams  of  100$  nitric  acid  and  50  ml  of  30$  oleum  at  35 
to  45*.  During  the  addition  of  the  anisole,  the  yellow  trinitro 
derivative  XII  separated  as  a  solid  from  the  nitrating  medium. 
After  the  addition  of  the  anisole  was  completed,  the  mixture 
was  stirred  for  an  additional  20  minutes  at  30  to  40*. 

The  reaction  mixture  was  then  poured  into  500  ml  of  ice 
and  water  and  the  yellow  granular  solid  that  separated  was 
filtered  off  with  suction  after  all  of  the  ice  had  melted.  The 
crude  product  was  washed  several  times  with  water  and  then  dried 
in  air  to  give  28.5  g  (88$)  of  crude  XII.  Recrystallization  from 
hexane-benzene  gave  23.5  g  (74$)  bright  yellow-orange  crystals; 
m.  96-7*  (lit.  Tio)  97*) . 

Anal,  calc'd  for  C-rmBrNtO*;  C,  26.08;  H,  1.24;  N,  13.04. 

Found;  C,  26.30;  H,  1.34;  N,  12.81  *  (•),  247  (13,880). 

3,3l-Dlmethoxy-2J2l.4.4',6,6l-hexanltroblphenyl  (XIII)  was  pre¬ 
pared  by  heating  a  solution  oi  0.05  mole  (16.1  g)  of  3-bromo - 
2,4,6-trinltroanisole  in  50  ml  of  nitrobenzene  to  155*.  After 
this  temperature  had  been  reached,  7  g  of  activated  copper 
powder  (1)  was  added  in  small  portions  with  continual  stirring 
over  a  period  of  30  minutes  while  maintaining  the  temperature 
at  160-65*.  The  dark  brown  reaction  mixture  was  stirred  for  an 
additional  15  minutes  at  this  temperature  after  the  addition  of 
the  copper  was  completed. 

At  the  end  of  this  time,  the  mixture  was  filtered  with 
suction  while  hot  and  the  solids  washed  thoroughly  with  acetone. 
The  combined  filtrates  and  washings  were  steam  distilled  until 
nitrobenzene  could  no  longer  be  detected  in  the  distillate. 
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After  decanting  the  water  from  the  residue  remaining  In  the 
flask,  It  was  dissolved  In  200  ml  of  acetone,  treated  with 
Darco  charcoal,  and  evaporated  to  a  volume  of  about  50  ml. 

Water  was  added  to  the  hot  concentrate  till  the  cloud  point 
and  the  solution  cooled  to  0*.  The  yellow  solid  that  separated 
was  filtered  and  dried  In  air.  It  was  purified  further  by  re¬ 
dissolving  it  in  50  ml  of  acetone,  treating  with  Darco,  and 
adding  50  ml  of  ethanol.  The  resulting  solution  was  concentrated 
by  boiling  until  precipitation  begins.  The  mixture  was  then 
cooled  to  0*  and  filtered  to  yield  9.5  8  (78#)  of  3,3'- 
dlmethoxy-2,2‘,^i^'>6,6,-hexanit3?obi^enylj  m.  187-90*.  Recrys¬ 
tallization  from  benzene  gave  pale  yellow  crystals;  m.  194-95*. 
The  product  melting  at  190*  was  considered  sufficiently  pure 
for  the  amination  step  which  follows. 

Anal,  calc'd.  for  C14H.N.0X4;  C,  34.71;  H,  1.65;  N,  17.4. 

Found;  C,  34.92;  H,  2.98;  N,  17.9*  X  (*),  243  (28,900). 

Amination  of  3,3* -dlmethoxy-2.2* .4,4* ,6t6l-hexanltroblphenyl 
(XIII)  to  DIPAM  (Vl) .  Dry,  gaseous  ammonia  was  passed  into  a 
stirred  mixture  of  0.00414  mole  (2.00  g)  of  the  dlmethoxy 
derivative  XIII  in  25  ml  of  absolute  ethanol  at  room  temper¬ 
ature.  The  mixture  became  dark  red  at  first  and  then  an  orange 
product  separated  out.  When  an  excess  of  ammonia  was  apparently 
present,  the  ammonia  flow  was  stopped  and  the  mixture  boiled 
for  ten  minutes  and  then  cooled  to  0*  in  ice.  The  material 
which  separated  was  filtered  off  with  suction  to  yield  1.7  g 
(91#)  of  a  yellow  granular  solid.  After  washing  with  ethanol. 

It  was  dried  in  vacuo  at  100*;  m.  295-96*.  Authentic  sample 
of  DIPAM;  m.  296-97*  (simultaneous  determination).  The  DIPAM 
obtained  in  this  experiment  gave  no  depression  in  melting  point 
when  mixed  with  an  authentic  sample. 

Methyl  3-bromophenylurethane  (VII)  was  prepared  by  refluxing  a 
mixture of  0.22  mole  {§0.8  g)  of  methyl  chloroformate.  0.20 
mole  (34.4  g)  of  m-bromoaniline,  and  0.4  mole  (42.2  g)  of 
anhydrous  sodium  carbonate  In  500  ml  of  benzene  for  2.5  hours. 

The  mixture  was  Initially  quite  thick  (amine  hydrochloride) 
and  as  the  reaction  proceeded,  thinned  out  to  a  suspension  of 
Inorganic  salts  in  benzene.  After  the  requisite  time  under 
reflux,  the  mixture  was  filtered  hot  and  the  filtrates  were 
evaporated  to  dryness  in  vacuo.  The  residue  was  reerystalllzed 
from  methanol-hexane  to  yield  37 .7  g  (82#)  of  white  plates 
melting  at  86-6.5*  (lit.  (4)  84*). 
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Methyl  3-bromo-214i6-trlnltrophenylurethane  (VIII)  was  prepared 
by  a modification  o t  the  procedure  of  de  Monchy  (4) .  One  tenth 
of  a  mole  (25  g)  of  methyl  3-bromophenylurethane  was  dissolved 
In  50  ml  of  concentrated  sulfuric  acid  while  maintaining  the 
temperature  at  10*  or  lower.  There  was  apparently  no  hydrolysis 
of  the  urethane  function  during  this  step  as  evidenced  by  the 
lack  of  carbon  dioxide  evolution  from  the  solution.  The 
resulting  solution  was  added  to  a  previously  prepared  mixture 
of  138  ml  of  concentrated  sulfuric  acid  and  158  ml  of  100$ 
nitric  acid  which  had  been  cooled  to  0-10*  in  ice.  The  rate  of 
addition  of  the  urethane  solution  was  such  that  the  temperature 
was  maintained  between  5  end  10*  during  the  addition. 

Following  the  completion  of  the  addition,  the  resulting  orange 
solution  was  stirred  at  15-20*  for  0.75  hour.  During  this 
period,  a  white  solid  separated  (trinltro  derivative  VIII)  and 
the  mixture  turned  progressively  yellower. 

At  the  end  of  this  time,  the  mixture  was  poured  onto  an 
excess  of  ice  with  stirring,  and  after  the  Ice  had  melted,  the 
solid  which  had  separated  was  collected  on  a  sintered  glass 
funnel.  The  pale  yellow  solid  was  washed  with  water  until 
neutral  and  recrystallized  from  methanol.  There  was  obtained 
24.1  g  (66$)  of  an  almost  white  solid;  m.  226-228°  uncorr. 

(lit.  (4)  230*). 


Attempted  preparation  of  2,2*.4,4>,6,6l-hexanltro-3,3'~ 
dlCcarbamylmethyl) biphenyl  (DU.  in  a  one-liter  flask  fitted 
with  a  thermometer,  stirrer,  and  solids  addition  funnel  was 
placed  0.04  mole  (14.6  g)  of  methyl  3-brorao-2,4,6-trlnitro- 
phenylurethane  and  100  ml  of  nitrobenzene.  The  mixture  was 
heated  to  120*  and  a  water  pump  vacuum  was  applied  to  distill 
off  part  (5  to  10  ml)  of  the  nitrobenzene.  This  operation  was 
carried  out  to  "dry"  the  reaction  mixture. 

The  solids  addition  funnel  was  placed  back  In  the  flask 
and  a  one  gram  portion  of  activated  copper  (1)  from  the  total 
amount,  0.16  mole  (10.16  g),  was  added.  The  temperature  of  the 
reaction  mixture  was  raised  slowly  until  evidence  that  reaction 
was  occurring  was  observed  (150*).  At  this  point  the 
remainder  of  the  copper  was  added  portionwise  while  keeping  the 
tempera ture  at  150°.  After  the  addition  was  complete,  the 
mixture  was  held  at  this  temperature  for  an  additional  fifteen 
minutes. 

At  the  end  of  this  time  the  mixture  was  filtered  hot  with 
suction  and  the  collected  solids  were  washed  thoroughly  with 
acetone.  The  combined  washings  and  filtrate  were  evaporated 
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in  vacuo  to  remove  the  solvent  and  the  solids  remaining  were 
taken  up  in  acetone  and  treated  with  Norit  to  yield  a  dark  red 
solution.  The  solution  was  evaporated  to  dryness  and  the 
residue  titrated  with  ether.  On  filtering  the  slurry  there 
was  obtained  about  four  grams  of  a  tan  amorphous  solid; 
m.  169-72*.  This  product  could  not  be  purified  by  recry stal- 
llzation. 

The  tan  product  was  therefore  hydrolyzed  directly  by 
heating  it  with  50  si  of  concentrated  sulfuric  acid.  At 
about  120*  gas  evolution  (carbon  dioxide)  commenced .  The  mix¬ 
ture  was  heated  at  120-40*  until  gas  evolution  ceased  and  then 
poured  onto  ice  after  cooling  to  about  50*.  The  yellow-brown 
product  which  separated  was  recrystallized  from  ethanol  (Norit) 
to  yield  a  yellow  crystalline  solid;  m.  188-89.5*.  No  depres¬ 
sion  on  admixture  with  an  authentic  sample  of  picramide. 
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